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Source Stack Height (ft) Exhaust Temp. (degrees F) Inside Stack Diameter (ft) Exit Velocity (ft/s) Stack Area (ft*2) FLow Rate (ACFM)
33 100 150 2 345 3.14 6508
88b 11 68 1 63.7 0.79 3000
E3 25.5 1116 1.17 45.6
E4 10.8 850 0.24 Need to Estimate
E5 10.8 Need to Estimate 0.24 Need to Estimate
EG-3 8 900 0.42 36 0.14
EG-4a 6.83 975 0.5 236.8 0.20 2790
EG-4b 6.83 975 0.5 236.8 0.20 2790
EG-4c 6.83 975 0.5 236.8 0.20 2790
GND 10 500 0.17 73.4 0.02 100
GNS-1 15 500 1.17 176.7 1.08 11400
GNS-2 15 500 1.17 176.7 1.08 11400
FRP 10 500 0.25 76.4 0.05 225
PB 12 500 0.83 77.0 0.54 2500
CTH 15 Ambient 27 N/A 572.56
CTL 6 Ambient 18 N/A 254.47
Mine Vent 8.5 68 17 110.1 226.98 1,500,000
Katolight Generator (E6) 11 Need to Estimate 0.25 Need to Estimate 0.05
Reboiler Heaters 0.33 Need to Estimate 0.55 Need to Estimate 0.24
Gas incinerator 22 1800 8.5 52.9 56.75 180328
AirSci Calculations Check

Stack Inside Dia. Stack Inside Dia. Exhaust Flow Rate Exit Velocity Exit Velocity

Source (ft) (m) (acfm) (ft/s) (m/s)
33 2.00 0.61 6,508 345 10.5
88b 1.00 0.30 3,000 63.7 19.4
EG-4a 0.50 0.15 2,790 236.8 72.2
EG-4b 0.50 0.15 2,790 236.8 722
EG-4c 0.50 0.15 2,790 236.8 72.2
GND 0.17 0.05 100 73.4 22.4
GNS-1 1.17 0.36 11400 176.7 53.9
GNS-2 117 0.36 11400 176.7 53.9
FRP 0.25 0.08 225 76.4 23.3
PB 0.83 0.25 2500 77.0 23.5
Mine Vent 17 5.18 1,500,000 110.1 33.6
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PROJECT TITLE: BY:
‘_____ Air Sciences Inc. Solvay Package Boiler T. Martin
PROJECT NO: PAGE: OF: SHEET:
I SCARHICES KEC 170-12-2 1 5 Contemp.
ENGINEERING CALCULATIONS SUBJECT: DATE:
Emissions Inventory March 1, 2012
LIST OF PERMIT ACTIONS DURING CONTEMPORANEOUS PERIOD
WDEQ New or
WDEQ Reference Date Source ID  Source Description Existing Source? '
Waiver AP-7468 03/25/08 102 T-200 Rail Loadout Existing
Waiver AP-7574 04/22/08 N/A Temporary DECA pile New
Waiver AP-7507 04/24/08 N/A "B" Calciner Drag Conveyor Existing
Waiver AP-7556 05/05/08 15 DR-1 & 2 Product Dryers Scrubber Existing
82 DR-6 Product Dryer Precipitator Existing
MD-7431 09/02/08 105 S-300 Dryer #1 New
106 S-300 Silo BH #1 New
107 S-300 Dryer #2 New
108 S-300 Silo BH #2 New
15 DR-1 & 2 Product Dryers Scrubber Existing
17 "A" & "B" Gas Fired Ore Calciners Existing
48 "C" Ore Calciner Precipitator Existing
80 "D" Ore Calciner Precipitator Existing
Waiver AP-8430 10/24/08 88b Trona Products Transloading #3 New
MD-8929 05/26/09 N/A DECA excavation New
N/A DECA stockpiling New
N/A DECA haul road activity New
N/A Tier III diesel engine, < 175 hp New
N/A DECA Melt Tank New
MD-7431A 06/29/09 106, 108 S-300 Silo BH #1, #2 Changes to 9/2/08 action
Waiver AP-9390 07/10/09 El Engines to remove CH4 from active mining New
E2 Engines to remove CH4 from active mining New
Waiver wv-10100 11/06/09 N/A Temporary Trona stockpile New
Waiver wv-10115 02/19/10 88 Trona Products Transloading #2 Existing
98 TPX Area Baghouse Existing
MD-10253 03/24/10 E3 Waukesha F20GSI (GVBH compressor) New
GVBH V GVB Borehole Venting Existing
GVBH Fl GVB Flare New
MD-10561 07/13/10 E4 GM 8.2L (GVBH Pump) New
ES GM 4.3L (GVBH Pump) New
Waiver wv-10696 08/31/10 N/A DECA Melt Tank --
N/A DECA Stamler System New - modification to 5/26/09
Division letter, Re AP-10381 09/15/10 33 Sulfur Burner Existing
35 Sulfite Dryer Existing
36 Sulfite #1 Product Bin Baghouse Existing
37 Sulfite #2 Product Bin Baghouse Existing
38 Sulfite #3 Product Bin Baghouse Existing
64 Sulfite Blending #2 Baghouse Existing
65 Sulfite Blending #1 Baghouse Existing
70 Sulfite Silo/Bagging Machine Baghouse Existing
90 Blending Bag Dump #1 Existing
91 Blending Bag Dump #2 Existing
94 Sulfite Loadout Existing
MD-11024 11/29/10 GVBH V GVB Borehole Venting Existing
MD-11835 06/21/11 EG-3 Caterpillar 3456 (Emergency Shaft Generator) New
EG-4a Volvo TAD1353 GE (Main Shaft Emer. Gen.) New
EG-4b Volvo TAD1353 GE (Main Shaft Emer. Gen.) New
EG-4c Volvo TAD1353 GE (Main Shaft Emer. Gen.) New
Waiver wv-11853 04/14/11 N/A TEG Dehydration Unit New
N/A Two (2) Reboilers Heaters New
Waiver wv-11822 04/29/11 N/A Katolight SENL80OFGC4 NG-fired Generator New (Temporary)
Waiver wv-12090 06/13/11 N/A Temporary Trona stockpile New
Division letter, Re AP-11995  09/14/11 N/A Diversion of material/clarification for DR-7 Existing
"Relative to the contemporaneous period which begins on the date 5 years before construction commences on the proposed modification
and ends on the date the emissions increase from the particular change occurs (i.e., 2008 until first emissions from boiler project).
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PROJECT TITLE: BY:
’t Air Sciences Inc. Solvay Package Boiler T. Martin
PROJECT NO: PAGE: |OF: SHEET:
AIE SCIRHICES KHC 170-12-2 2 5 Contemp.
ENGINEERING CALCULATIONS SUBJECT: DATE:
Emissions Inventory March 1, 2012

NON-CREDITABLE PERMIT ACTIONS/EMISSIONS DURING CONTEMPORANEOUS PERIOD

WDEQ Source New or Source(s) Currently
WDEQ Reference Date(s) Source ID Source Description Existing? ! Permitted? Reason Not Creditable
Waiver AP-7468 03/25/08 102 T-200 Rail Loadout Existing Yes No emission changes.
Waiver AP-7574 04/22/08 N/A  Temporary DECA pile New No Source was temporary and is no longer
permitted.
Waiver AP-7507 04/24/08 4 "B" Calciner Drag Conveyor Existing Yes No emission changes.
Waiver AP-7556 05/05/08 15 DR-1 & 2 Product Dryers Scrubber Existing Yes Temporary project no longer permitted;
82 DR-6 Product Dryer Precipitator project resulted in net decrease in all
pollutants.
MD-7431 09/02/08 15 DR-1 & 2 Product Dryers Scrubber Existing Yes Non-creditable reduction. >
17 "A" & "B" Gas Fired Ore Calciners
48 "C" Ore Calciner Precipitator
80 "D" Ore Calciner Precipitator
MD-8929, 05/26/09, N/A Tier III diesel engine, < 175 hp New No: removed under  Source permitted and removed during
wv-10696 8/31/2010 wv-10696 contemporaneous period. Source no longer
permitted.
Waiver wv-10100 11/06/09 N/A  Temporary Trona stockpile New No: waiver expired ~ Source was temporary and is no longer
7/15/2010 permitted.
Waiver wv-10115 02/19/10 88 Trona Products Transloading #2 Existing Yes No modification to either source. Project
98 TPX Area Baghouse had insignificant changes to PM emissions.
Waiver AP-9390, MD- 7/10/09, El Engines to remove CH, from New No: removed under  Sources permitted and removed during
10561 7/13/10 E2 active mining MD-10561 contemporaneous period. Sources no
longer permitted.
MD-11024 11/29/10  GVBHV GVB Borehole Venting Existing No No emissions changes. *
supersedes MD-
10253
Waiver wv-12090 06/13/11 N/A  Temporary Trona stockpile New No: waiver expired ~ Source was temporary and is no longer
11/1/2011 permitted.
Division letter, 09/14/11 N/A Diversion of material/clarification Existing Yes No emissions increases associated with
Re AP-11995 for DR-7 diversion of material or clarification of DR-

7 feed rate: permit not required.

! Relative to the contemporaneous period.

2 PTE PM emissions levels for these sources were reduced, but the old level of actual emissions does not exceed the new level of actual emissions as required for emissions
to be creditable. See WDEQ regulations Chapter 6, Section 4, part (vii)(A) - definition of "net emissions increase".

* In MD-10253, source was considered new, but given information in MD-11024, the source is considered existing as it has been demonstrated that the gas vented through the
GVBs would otherwise be vented uncontrolled from the main mine ventilation system; thus the GVBs don't increase mine emissions.
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PROJECT TITLE: BY:
‘_____ Air Sciences Inc. Solvay Package Boiler T. Martin
PROJECT NO: PAGE: OF: SHEET:
R SCIRHICES FC 170-12-2 3 5 Contemp.
ENGINEERING CALCULATIONS SUBJECT: DATE:
Emissions Inventory March 1, 2012

CREDITABLE EMISSION INCREASES AT EXISTING SOURCES DURING CONTEMPORANEOUS PERIOD

PM,, Increases

WDEQ Source BAE PTE PTE Net Increase
Source ID Description Hours (tpy) (Ib/hr) (tpy) (tpy)
33 Sulfur Burner 8760 -—- -—- -—- --
35 Sulfite Dryer 8760 3.24 1.4 6.13 2.89
36 Sulfite #1 Product Bin Baghouse 8760 0.13 0.1 0.44 0.31
37 Sulfite #2 Product Bin Baghouse 8760 0.13 0.1 0.44 0.31
38 Sulfite #3 Product Bin Baghouse 8760 0.13 0.1 0.44 0.31
64 Sulfite Blending #2 Baghouse 8760 0.01 0.08 0.35 0.34
65 Sulfite Blending #1 Baghouse 8760 0.02 0.07 0.31 0.29
70 Sulfite Silo/Bagging Machine Baghouse 8760 0.06 0.27 1.18 1.12
90 Blending Bag Dump #1 8760 0.02 0.05 0.22 0.20
91 Blending Bag Dump #2 8760 0.0 0.05 0.22 0.22
94 Sulfite Loadout 8760 0.08 0.3 1.31 1.23
Subtotal > --- 3.8 - 11.0 7.2

NOx Increases

WDEQ Source BAE PTE PTE Net Increase
Source ID Description Hours (tpy) (Ib/hr) (tpy) (tpy)
33 Sulfur Burner 8760 0.2 0.3 1.3 1.1
Subtotal > - 0.2 --- 13 1.1
SO, Increases
WDEQ Source BAE PTE PTE Net Increase
Source ID Description Hours (tpy) (Ib/hr) (tpy) (tpy)
33 Sulfur Burner 8760 0.4 0.4 1.8 1.4
Subtotal > - 0.4 - 1.8 1.4

* Division letter, Re AP-10381, 09/15/2010
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A

AR SCIEMCES |HC

Air Sciences Inc.

ENGINEERING CALCULATIONS

PROJECT TITLE: BY:
Solvay Package Boiler T. Martin
PROJECT NO: PAGE: OF: SHEET:
170-12-2 4 5 Contemp.
SUBJECT: DATE:
Emissions Inventory March 1, 2012

CREDITABLE EMISSION INCREASES AT NEW SOURCES DURING CONTEMPORANEOUS PERIOD

List of New Sources and Related Permitting Information

WDEQ Source

Source ID Description ‘WDEQ Reference Date(s)

105 S-300 Dryer #1 MD-7431 9/2/08

106 S-300 Silo BH #1 MD-7431, MD-7431A 9/2/08, 6/29/09

107 S-300 Dryer #2 MD-7431 9/2/08

108 S-300 Silo BH #2 MD-7431, MD-7431A 9/2/08, 6/29/09

88b Trona Products Transloading #3 Waiver AP-8430 10/24/08

N/A DECA excavation MD-8929 5/26/09

N/A DECA stockpiling MD-8929 5/26/09

N/A DECA haul road activity MD-8929 5/26/09

N/A DECA melt tank MD-8929 5/26/09

E3 Waukesha F20GSI (GVBH compressor) MD-10253, MD-11024 3/24/10, 11/29/10

E4 GM 8.2L (GVBH pump) MD-10561 07/13/10

E5 GM 4.3L (GVBH pump) MD-10561 07/13/10

N/A DECA Stamler System Waiver wv-10696, 08/31/10
modifies MD-8929

GVBHFl GVB Flare MD-11024 supersedes 11/29/10
MD-10253

EG-3 Caterpillar 3456 (Emergency Shaft Generator) MD-11835 06/21/11

EG-4a Volvo TAD1353 GE (Main Shaft Emer. Gen.) MD-11835 06/21/11

EG-4b Volvo TAD1353 GE (Main Shaft Emer. Gen.) MD-11835 06/21/11

EG-4¢ Volvo TAD1353 GE (Main Shaft Emer. Gen.) MD-11835 06/21/11

N/A TEG Dehydration Unit Waiver wv-11853 04/14/11

N/A Two (2) Reboilers Heaters Waiver wv-11853 04/14/11

N/A Katolight SENL8OFGC4 NG-fired Generator Waiver wv-11822 04/29/11

File: Solvay_Modeling_Sources_List_03232012 (2).xls, Sheet: Contemporaneous
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PROJECT TITLE: BY:
‘____ Air Sciences Inc. Solvay Package Boiler T. Martin
PROJECT NO: PAGE: OF: SHEET:
AIE SCIRHICES KHC 170-12-2 5 5 Contemp.
ENGINEERING CALCULATIONS SUBJECT: DATE:
Emissions Inventory March 1, 2012
CREDITABLE EMISSION INCREASES AT NEW SOURCES DURING CONTEMPORANEOUS PERIOD, CONTD.
PTE Emissions for New Sources
WDEQ Source Operating PM, NOx Cco
Source ID Description Hours (Ib/hr) (tons/yr) (Ib/hr) (tons/yr) (Ib/hr) (tons/yr)

105 S-300 Dryer #1 8760 1.3 5.6 --- --- --- -
106 S-300 Silo BH #1 8760 0.1 03 - - - -
107 S-300 Dryer #2 8760 1.3 5.6 — — — —
108 S-300 Silo BH #2 8760 0.1 03 - - — -
88b Trona Products Transloading #3 8760 0.2 0.9 — — — —
N/A DECA excavation - < 0.1 tpy; insignificant — — — —
N/A DECA stockpiling - < 0.1 tpy; insignificant — — — —
N/A DECA haul road activity 8760 2.0 8.9 — — — —
N/A DECA melt tank - — — — — — —
E3 Waukesha F20GSI (GVBH compressor) 8760 — - 0.6 2.7 0.9 3.9
E4 GM 8.2L (GVBH pump) 8760 - - 03 1.4 0.5 2.0
E5 GM 4.3L (GVBH pump) 8760 - --- 0.2 0.8 03 1.2
N/A DECA Stamler System - — — — — — —
GVBHFl  GVB Flare 8760 - - 59 25.7 34 15.0
EG-3 Caterpillar 3456 (Emergency Shaft Generator) 500 0.6 0.2 10.5 2.6 12.9 32
EG-4a Volvo TAD1353 GE (Main Shaft Emer. Gen.) 500 0.2 0.1 4.0 1.0 35 0.9
EG-4b Volvo TAD1353 GE (Main Shaft Emer. Gen.) 500 02 0.1 4.0 1.0 35 0.9
EG-4¢ Volvo TAD1353 GE (Main Shaft Emer. Gen.) 500 0.2 0.1 4.0 1.0 35 0.9
N/A TEG Dehydration Unit 8760 -- - - - - -
N/A Two (2) Reboilers Heaters 8760 < 0.1 tpy; insignificant 0.02 0.1 0.02 0.1
N/A Katolight SENL80FGC4 NG-fired Generator 8760 - --- 0.3 1.2 0.3 1.2

Subtotal > --- - 22.1 --- 375 --- 29.3

PTE Emissions for New Sources

WDEQ Source Operating SO, vOC
Source ID Description Hours (Ib/hr) (tons/yr) (Ib/hr) (tons/yr)
105 S-300 Dryer #1 8760 -— - - -
106 S-300 Silo BH #1 8760 — - — -
107 S-300 Dryer #2 8760 — — — —
108 S-300 Silo BH #2 8760 — - — -
88b Trona Products Transloading #3 8760 — — — —

N/A DECA excavation - - — — —
N/A DECA stockpiling - — — — —
N/A DECA haul road activity 8760 — — — —

N/A DECA melt tank - - - - -
E3 Waukesha F20GSI (GVBH compressor) 8760 — -— 0.4 1.9
E4 GM 8.2L (GVBH pump) 8760 - - 0.2 1.0
E5 GM 4.3L (GVBH pump) 8760 - - 0.1 0.6

N/A DECA Stamler System - - - - -

GVBHFl GVB Flare 8760 - - 0.8 3.6
EG-3 Caterpillar 3456 (Emergency Shaft Generator) 500 0.3 0.1 1.5 0.4
EG-4a  Volvo TAD1353 GE (Main Shaft Emer. Gen.) 500 0.2 0.1 0.3 0.1
EG-4b  Volvo TAD1353 GE (Main Shaft Emer. Gen.) 500 0.2 0.1 0.3 0.1
EG-4c  Volvo TAD1353 GE (Main Shaft Emer. Gen.) 500 0.2 0.1 0.3 0.1

N/A TEG Dehydration Unit 8760 - - — 0.6

N/A Two (2) Reboilers Heaters 8760 - - < 0.1 tpy; insignificant

N/A Katolight SENL8OFGC4 NG-fired Generator 8760 - - 0.2 0.8

Subtotal > - - 0.4 --- 9.2
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